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(2) 

/ 

MsafsiJftottii] 

ffi. 

H93KJH4] *6»tt*«±fc£JRBS*»J«-r4:cg 

«HE*jBBi±k:aM**ttiiits»j«-r«ist, m 

Mifi^S. 30 

[0 0 0 1] 
[0 0 0 2] 

£fliftT^-5. •t'T't). §H*tttC}3iKh^>v7.^ 



-So 

[0 0 0 3] fSe^OT^x-r^X^tbTtt, #HR-> 

[0 0 0 4] IS, HO*ftH>''j3>»Bt€:ffl^fcT 

y5 c >v'T<5>;tft©iSl5SfflTFT£:. ^©HiflffiT F T 
€K»$-fr2>&ft©Ki&@!&£:£, -o©S«±fc:-# 

*ffl^&TFTs jgjsjj-r 4ft* fc* # fc»if#a«sna: e> n 
[0005] mmmTFT tmmm&tz-- on^mu 

[0 0 0 6] £©£3fc*iieB5'y3>Sit£ffl^JfcT 
F TOfittItS;5*eft->'J 3 >»IS*5XiS± 

{C{fr£-f3ft«<h LTIl ^5XSI±C#IIyU a 

>»KS*t«bfc«. 6 o ot;gflwfi&T*Erlffl~S 

[0 0 0 7] t^5T, T^^W^VhiJ^XMJKS* 
SgfUH, HKtii: I TOf oawiitt*K*ffl 

ft, SISIKSS^tO^CIt ttH£^£B®W 
«fcflB9!««. jfrlWAy^'f K^iHSL/T, 
A fcf $ n^> 7£©3ij® * fflWTZ H £ K «fc -a TSS* fr -a 
TH*. Sfc. E9t£!aic««jS£«©*£fctt. fl-SB^ 

<=> (DXM^Kmmmiz «t rsw^-ti-^ ^ 1 1 <t -s> t 

[0 0 0 8] SW^H^SBte, nyi/v'i V*®L 
fflb&l^cft«»*#ttffiftT/h£(^\ fcJSSMfciiifc 
«&J3*#, EP^/iffl©i3|J3£^tc£oTg*©BJ£$ 

[0 0 0 9] fl&i£©«fc3k:, TFT©fttlt^¥i| 
W^tlfc*^. 7tliS!!l^4LTTFTOt7StOU- 
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(3) 

3 

[ooio] stt^Miis^Stt©^^ wmmTv 

mm&mmmT f t\zwmt% totz 
tb, i)-?mm*®*-tz>m. BifflTFT©#tt^ 

U^n^iifflTFTIl SKA'y^-f h*^<7)?S^ 

co^gB^ e> <d hmmm tft tciuit-f % z. t&$> 

[0 0 1 1 ] *:T, *9*.tf«ril¥6 - 3 4 9 9 7^ 
«fc**n*<fc-5t:. TFT©T3rfc:7££8iib&^& 

*. ft, now*. f f-\-mmt)^mwnm<D±.-^\zm 

T^CD«-&tt, TFT<75±^fCji7tK^|gtte.n^>„ 

[0 0 1 2] MncD^-ryOTFTW^-g-Tabo 20 

Tfc, TFT«Snfc7^f -f 7V h U ^XMC 

m<Dm.*MtiL$ : btztb\z, wm-J^vWh u 

[0 0 13] 127(3, Ti'f-f^bU^XlIMi 
gBiC43l-j--5S7 l £m3 1 <hT F T 3 Ot^y^VbU 
?^3 2tOElHffS*SC»l:St. TFT 3 

oa, v-xm^,. Ku-ok*. f- 
bmmmRzff- hmmmzwrfiz—^xD-jn 7 ^t 30 

^bT^-5. 

[0 0 14] W5RcDJ;5fC, ^7^7^ h&tftfcfiS^ 
S*©^a8*»&A»Ufc3t*«ieS5TF.T 3 o \zwm?z> 

1 9 tOWTS»S»0igbfc«. TFT 

3 0»CSU^T*«^*S. £©«fc3&^IMr;l'l*|gl&T 
OSWCWLTtt. TFT 3 0©T^fi:fflE3tK3 1 £R 
W\ ±^tC , 7*7-v^-7h , J^7.3 2<£|g(tTfe, TFT 

[0 0 15] 0 7 7t (-f) (D) «- 

jfi3fcl»3 l»tf^7y^Th'J^73 2K.fcoTil8*rS 
n, TFT 3 0 KteSiJjlbT^&tV b^U 3t (A) 

-fiJS3ttlR3 1 KioTSItSn, ft (-) fc 
loTIl $ ?><C7*5->i7Vh'J^^3 2TSSW$n 
TTFT3 OfcSiabTHS. tifc, 3tt (#) 
('N) (A) Rtf^ (-) 7yy2-?b 

U^X3 2TSM$n. S'fcJi^^y^V h'J^^3 2 
-CEW^n&^KaHtHtS lTSfi*t$nTTFT3 0 so 



4 

csiiab-rn*. 

[0 0 16] £<7)<fc5lC. Sciia*S«©|*3«TR»U 
fc7T£**a57tR 3 1ifc«y77i'Vh'J^X3 2 TS» 
LTTFT3 0KSliaibTU*5*'&'bH-»K:#A6n 
£4±. SlWb/t.t-JC. jK%K3 lit 
(i> r 7 7i'-7h l Ji'X3 2i!)i > $CiH*l*i£Bl*lSI$T<D£ 

-2). 

[0 0 17] £©J;3fc*fl-fe;MWe©Ra*£ffi«-r 
*fc«>K:. H*.tf#H¥4- 1 7 2 8^&«Ttt, *fffi 

i^ne.©^o&5^iit, y7tt>?A-.-7> 

• Bft**IBt«kq*:«7tBft«R«*3&«l 09cm-l^± 

[0018] 6-331975 ^^$ST 

tt. j63teR±K. tW»fi©3 6©*7-7 

[0019] 

[«W*«#PftU«fc5i:-r*»H] mm<D£?iZ. TFT 
n*t, T F Tfttt^ft l/T«IS*81t bTOS 

*flfisfb<(aa5rti:a5. se*«T 

£A»3ft*7t©*»#ttjft7£aft, TFTWffittlT 

[0 0 2 0] ba»b&j&*5. — B.*S**S«fc:Aa*b 
fc3ttJS«l*iWPK»*l»03ibTTFTfc5!ljS-r*»^3i< 

[0021] ^ct, tse*»amifioj;5K:, w^sirk 

/cttig^tbTHecD^^ffl^a^^ffl^^nT 

[0022] nn6©«jeisfce*tec«j:5t, 
±»c7tK«Ks«JibT^^-=>^"rai». *fc«at 

^ictt, 3 few* 5- 7 $nfc««*«« 

'>b. ISStbTTtilttiDZBIibT+^fllbav^tfc 
[0 0 2 3] ifc, d©«jSK«taia7T£JR«»©«» 
iffiRtf»fi<!)* 7-7 ^ l~2(img 
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tO 0 2 4] fc3ttKBB3H*aiSKB«S#Lfct>««T? 

+»KffA.-r, Mifl^cEiPian^giffjeiib, ^© 
*. fitai&*»*ii!i*K«fc»3¥aft-r*«^T ! boBa 

*i**n<ff*9i*ig^-r*n*«*4. 
[0 0 2 5] set:. 7^;^— jb*«« io 

o-r* &n*. s9#©»^ttT f t 

jgft $ ftfc l»Ct ft 0 , ft lc «t & 'J - * *8E;d«5S£ 
U »^p D n &©<gT£#K ^itttS. 
£ttaBfc«iS#<DKtfjK, ttfi«;fttfTFTfc:-t>«iK:«k 

TFToesttsai^-scit^aisn*. 
[o o 2 6] *«Mttma©raa^i**ftb. 0J3$<iS 20 

5. 

[0 0 2 7] 

«a^^sb», f&m&&m±izx-( y^yt/m^-z-? 

[0 0 2 8] ^-©^tfCdcO. i« B B H 8^se©rt^irA 

[0029] ep-6. as3t*a*«*«ii&^a"fl#*tti» 

[0030] mxm2mffi.<DT?T-j-7-?h>)?7>®Wi 



[0 0 3 1] -€-C!5^i:tC«tO, j&AS^gB«F«gg|5{r A 

0 j!lt;w icsjis-rs - 1 saitt-r* - 

[0 0 3 2] Bp-fe, ffift^a*t&MlR;Ktfa9;*«&K 

[0033] awi»«ttBi3&«me{t3nfc® 

ens. 

[0 0 3 4] B*B3B«©7i'5 1 Y ^7 h U ^711 

[0 0 3 5] aBJ«*ttll©ll£<fc£n&fg«© 

©rtwicAStsftfcflw*, ;w v^^as^saBte-rs 

[0 0 3 6] BS*«4IBit©7i'7 l -f^VhiJ^7LS!«t 
[0 0 3 7] BP*. IfiftSfctt3tSI*Ott^aifl* 

c-p. &»Bt;fttf8w*«ttKSj?rjfc©»ttfciiai-r* 

11(1- »J*fcfroT*>. liLtifoTfciK 

[0038] mT&msmmoTtrT-j-f^bwxmm 

TSIgi, Mis^«Bi±Kaw#*tti»&-»j*-rai 
et, saBEa9i*«ttKfc*jR^7Xv*fctt**-f * 
>suaa*LTiwnEaMWin*iiBoaiiiSfctt^#sa7c 

[0 0 3 9] EP^, I?)3«ittil;*$7'7Xvtfctt 
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[0 0 4 0] »3ji«6fl3«©7£5V:/V h W7,m®. 

lit. Bi}iB*6^ttSffi^*^»c{caiabT*ffi<&PP*n 
u (waB2w#«ei«o*iiisfctt^flcsift«j87c-r4 

[0 0 4 1] EH*., 3H*«&K#tft?j£3tt££«&8 

tt^flc*Btaa7c-r**j* tear * t>©V* o . jsftM 

[0 0 4 2] 

[5£W(D^M<DMm] KKT. #fS9I©i¥M£Bffi£St* 

[0 0 4 3] X-f y^y^fcflWE-rST'^T 1 * 7* 
ftLTCTFTH ttfe*Wi^SlfiET$5. #7 

©±jr, s i 02*©«aaR*titasn'<— ^n— mr 

[0 0 4 4] JStEBI 5 ©incite, ^-7.n-h^6Sr 
^LT->'j3>aSt^f>^STFTOfStt@7^, — H 
**tt»lT-i©T F T <fc 5 ftttfcfJrJt 

(DMmzmtzti. ffitti7±ttt, s i o 2 t ©it 

»ttB8e^l/T. ?SttH 7 _LKteA 1 4?©&JRtra& 

[0045] fitti7ca. . ^m^k a nst 

[0046] ^©&. ^ffifcie^^it^^nfflF^a 
^ h*— ;n 3^n^n, a i $?©&iswma»&fc 
[0047] z:©«. ^ffifcs i Nxafctay^u^w 

mi 6 £JE*$T-5. /Vr^- ya >BI 1 6tcn>^i7 
f-*-;H 7 fiiPLT. KK>til5CITOf 



(5) 

©aw*«tt*Bt*»e»&aH*««i 8<&«^wtc^^ 

[0 0 4 8] 5t#|fiffl!©SStt«ia*©J;5«:«j*T?* 

{fcattfcagi*MtttKKj:*iaeii2 h>6^^7 

io 4S«I TO»©a«*ttt»«*5ft5»|Slta2 5 

»ISn5. Cl©J;o(cLTf1Sbt$nfc^|6]»1St© 

me, Kan 2 6#«#;*n*fts*s«j&<«j«£ft 

[•0 0 4 9] TFTeDTJfcRltSn 

itmytm t. . Mfammmizmi snt^y^vh^ 

*©fiMi:. ?:<Dmffilzm&2nrz®lMteWth\Z£Z>ft. 
©*afc«fcSpg*©«!l«C«koT, ttft&3%&ff©l*3tf 

[0 0 5 0] *^BJ©it^#©tt, ifcRSiRtfil 

M.- 7 p n^ x / 7 -> 3 >ffi©;N^< H7>7 r ©«k5ft5li* 

[0 0 5 1 ] (HSS©^<il) *»«6D7*r-f^h 

2 B*Bi©7ff^ f-? h U **a«©8li62rftfcS 

[0 0 5 2] 02 (a) C^ti^l:, ^77^07'^ 

Till25:100nin~2 0 0nm > C&Jx.fcfl5 0n 
me&©BU¥K:*l*aii\ HTr^©^[c/^-->^-r 

[0 0 5 3] Ml2tU(t Ta, Ti. WfcL< 

40 fctl. $6HHAlSt(iAl-S i, Al-T.if© 

ix&^ean?antf&<, »K«iJC©«HKiB«3n* 

[0 0 5 4] Jfclc, 0 2 (b) \Z7f.tXo\Z. ±m\ZX 
rty* l )>{fte\Z&K) I TO^©3§93«**Ji£ 1 0 0 
nm~2 0 0 nm. 5 0 n mgS©^PtCi#ffi 

[0 0 5 5] z:©^. «gIrtC»At?)^XCrt, 
so K3lt©»flE*M<-r*J;'5K'r*CtT. aww«tt«t . 
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seem. 02fiitftl 0 s c c m©^:f£Tli£®l£:fT5<> 

[0 0 5 6] aasE©*«iR2tH*©juttic:«e 

«. hf (^yft;**) tHN03 mm t<Dm$nk 

(jg^Jt 1 : 1 0) fTX7f>m^i*5T-§S. to 
- 1 0 0 5 7 ] ffiKittWCtt, 2 iifil 4 <h 

Hl/TB. ^»ffiS©^fc:/^-=>^Snfc&«Bi 
[0 0 5 8] ^JfiCJfaRTfrSJRfiHitt, £>f l/t) 

n4S9i*«ttiR©3fcBiB4s 9. o %~8 20 

0%) «t0 fcffiUftjgjilipT&nfct— ^©^Sr^iTS 

[0 0 5 9] Sfc, ITOfOlTOfttlHSiOi 

[0 0 6 0] ^cl'. 0 2 (c) IC^TJ: -5 !C. :£®tCS ao 
i 0 2 #©*§»®i ^-73-M!6 6»* 

t5. :cttt2 0 0 nm~3 0 0 nmglOlflCS 

[0 0 6 1] ^-X3-M6(0M*ffitlTli 7, 
tttfT F T ifcttftfttjg AT « OSBSih-T 

■So 

[0 0 6 2] ^(C. 0 2 (d) iC^Tcto^ TFT5: 

[0 0 6 3] *T. aE3ttit5 0±*ttt. ^-X^-h 
K 6 ^^LT#^Ky U a >«MM» & -> U n >mm 
*». #J;L«5 0 nm~ 1 0 0 nmig^(DKJ9f'*tt«$ 

feOMK/^-r^yLT. TFTOffittl7S:M 
T*. 

[0 0 6 4] ^>TiSttl7±l;, S i 02^<D^mm 



B, f— Hii!i8^LTA 1 «S©&«tMsf**&£* 
[0 0 6 5] *UTgttl7l:(l y-h^ffi9&-?7. 

w«'fT>sjstt{kT4&*&ojinJiM!ias«S3n, v- 

9©T#©®*£t;:te. ^Kfi*-ft>!5»aXSnTHi&;H 
[0 0 6 6] ±®fCS i O2«©ffifH0Eft*J£fft 

k >ffi« 1 0 <D±^(Dmmmmm 1 2 Rixy- mob 

^8(Ctt. 3>^^h*-JH3^Q^n, All?© 
&H*m*» 5&* V-XttK 1 4 h* U-f >«ffi 1 5 

[0 0 6 7] r©t£. ^ItS i N z **t&&Sj&ftDt 
SJ|«LT/V^M— >3>R1 6S»fiRT*. ScStf* 

ST-§>S^¥S(CT-5fc*e)tC. A-y->^--> 3 >R1 6 

[0 0 6 8] #tc. /fr/^-y3>ii 6(ca>^i/ 
h*-;H75iPLT, Kl/Olll 5CITOi 
©»9J*«tt*lt!&»5fc*iB**ffil 8'&«aWfc«« 
T^)c 0*LT^&l,^. £©«£BK:El6lil*#JS 
L. iH^^S&JgTo 

[0 0 6 9] ^LT. *7-7^;^-3fct«*|Bl«a* 

ntcfE^$n-5t>©-ctt&i<\, 

[0 0 7 0]' (m(S©»IB2)'*5SM©7 , ^T--f ^VK 

u ^xs!i«ii**saic*tt-B»ifiia*©*iss«jt* 
*»iBja6«©«it*ffis*TieHT*a. 

[0 0 7 1 ] ST. 0 3 (a) iZ^t^oiZ, 
2 03:3 0 0 nm~5 0 0 nm. Mx(f5 0 0 nmgl 

(Dmmizmm^a. »6»r/*fi7-f;p^— ©w 

[0 0 7 2] i&SIISi 2 0 £ LT«. T a . Ti. Wfe L 
<ttMo*©«»jS^JR*fc«Cin6©a{t;*%>b<tt 
Sffctl. $ e>(3«A 1 Sfc«A 1 -S i . Al-Tilf 
©A 1 ^Sffl^S^iAiffS. 

[0 0 7 3] JfcK, 0 3 (b) IC^Tcfc^tC. ^ffitrT. 
/V>^U>^(C«toT I TO^©j§93iSS#J££ 1 0 
0 nm~2 0 0 nm. &\7l\& 1 5 0 nmigg©®IJ?{;Htt 

[0 0 7 4] d©K. ricffi£Bl*jKiBAT*#X©l*i.- 
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// 

<-r*«fc 3 KT-SZlfcT. aWfcfcttWt 
SSMbt»fii2 1 tt4CtA«TS4. uiTIJ 
^-yy-hibtl n-Sn^MffltV Ar?JitS3 0 
seem, 02»itSl 0 s c c m©^frTfifcH£fT'5. 

[0 0 7 5] buJBO^MM 2 0 i H«©»ttlCjS 

fiI2 1£/t3?-Z>^l, ^77?'7h l Ji'X2 2t 
aW**ffiR;ft«I TO©^IJ. HFiHN0 3 
tC0?g^ (E^Jtl :10) ^Tlyf>m^i 

[0076] i^T, -maEuiwTa. &jsk2 o tss 
12 i £&m*\zK*-=.>#isitifi* &mm2 otm 
fii2 1 tzmyKmmLfzm. 2001^11x7 

[0 0 7 7] 03 ( c ) (C^T «fc 5 fc. HfcH 2 

1 £<&Hli2 0 h U 2 2T'H 

-■23 s-tn-pnjgric-rs. 

[0 0 7 8] >LT. 03 (d) \Z-&-?&5\Z. Affile 

[0 0 7 9] («ffi©fl^3) 7^7^ b U^XS 
« ©iEftlSI £ ttfi-r 3 #32 W © ffi OKit^ffi CO ftffl £ US 
■JUT*. H4tt*56Woa3ttt©ffi©»jfiiras*-rx 

[0 0 8 0] 0 4 (a) fC^fctptC, fJj£©3lS£©fl2 

mtmmiz. ^^©t^x-y^vhj^xskik 

? 'J >^CJ;oTiIl2 ^ 1.0 0 nm~2 
OOnm, fiSJx«l 5 0 nmSgCDIPJ¥(CJtffi^-B:. 

[0 0 8 1] ^li2iLTIl Ta, Ti, WfeL< 

«m o «a>niM£&M$ fctt n n e. ©ai-ft* t> u < «a 

<fc«J, S6CaAlSfcl4Al-SI, Al-TIt?© 

b&v>eare*ntf&< . tticiiiijzBwttBfcisssns 

[0 0 8 2] ^T^ffilCX/W^'J 
T, I TO^©i§iM3lttffigl3 £ 1 0 0 nm~2 0 0 n 
m. MXttl 5 0 nmS^CDKJltw*e®$#, WiiECD^ 
11^2 iEHS6<B«M*f;:At*-->^-r*. 



(7) 

[0 0 8 3] &MI]12<haBJ«tt#.§l3£©/^--> 

ft, BiJ9ttflN*©*Bffl£iBj£;*nafc©Tttfc<, 

[0 0 8 4] 04 (b) (C^-T 

ct-5fC, (H+) (H+) ~f:t> 

s«lt, mwmm#.m3 £37c£-tt3 *>©-?&£„ 

Xvig^tel 0 7 /cm3~l 0l2/cm3, M9t^F^« 
io 1 0U>~1 5»S**«»*U^. 

TMl-f *>© K-XSj&U 0 12 C m2~ 1 ol8c 

[0 0 8 5] f2©^ffiH jSBj««ttH3(D«®^?t 
«£#:£S^2i±TMeJl4£^/&-r5 ; &©T&£„ #J 
a9!**ttK 3 *t I TO I niSnt 

Mae^wmbTsifift-r*. awira«:iK3*a7E 

TSfc&fclB:. N2^X#Ha^T, 2 5 0'C~3 0 0 

20 [0 0 8 6] e©i5l:LT, 0 4 (c) K^-fJ:5 

[0.0 8 7] HUtBiK?»iT«. JK3tROHifi*j*fct5liT 
SWL&iW. H«©#8-C*f|fija*©:/5 y £ V h U /7 

[0 0 8 8] 05 \Ztt&<Dfz.l£>. SUUS. 2 0 OtT* 
m^yX^MMZ 1 0»Wff 5:il:ioTl«W 
■flSfcaTcS-fr&BlfiJii, «7Clffl©89i**ffiR©pHS 
(3 9 0 nm~7 7 0 nm) ©j&ftt&ttSTftg 
i§*2r^T. 0 5 ©^tWlte&ft (390~770nm) 
so £^L, ^$ft«3§j®* (%) Sr^L. ■«a7n^C0^ 

fflilSlil 0 0nmTJ55. 

[0 0 8 9] dtiKJ:<5t, Jl7ca©3taia*tt, ±* 

[0 0 9 0] ft, **y7X70i&li, {MMUS 

an*a^oi«fl[*9!i»-r*ci:*«Bii)ET**. hp-s. 

[0 0 9 1 ] ($MO»l4) Ti'f^^hU^^S 
I&KWti. 0 6«*^B^®ii^^©$^t:SiJ©gfjg 
[0 0 9 2] S»»©*jfi©»«tra«.t. ^/5X*©7 
ifeM^?: 1 0 0 nm~2 0 0 nm, 0ijx.tt*l 5 0 nmg 
so [0 0 9 3] ^mmtLXit. Ta, T i . WfeL<« 
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13 

M o «©ftjK£&JR$ fzltZftZ ©3i<b«>b L < te^fc 
#1. $ f.(C«A 1 SfcteA 1 - S i . A 1 - T i f<DA . 

[0 0 9 4] *^T?^BKX/Xs/^'J>yS<SK«kr3T 
I T Om<D'MWmn&Wi$: 10 0 nm~2 0 0 nrru M 

[0 0 9 5] &HBt<h5SW#«ttil£©/1$'— :^>£ftt 
[0 0 9 6] Jfclc, H6CSt<t3C. 389§**fiiR£ 

2 7 ^ftsaacsis-. nea 

S:»l«-r*. ^^Ttt, %tt?fc«tt (IK4X) 
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(54) ACTIVE MATRIX TYPE LIQUID CRYSTAL DISPLAY DEVICE AND ITS MANUFACTURE METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the active matrix type liquid 
crystal display device which is light and has high contrast by 
providing a light shield means constituted by laminating a metal film 
and a transparent conductive film and blackening the surface or the 
whole of the transparent conductive film. 

SOLUTION: On an active matrix substrate 1 of glass, etc., the light 
shield film 5 is formed of the metal film 2 and black layer 4 of a 
blackened transparent conductive film below the place where a TFT 
is formed. On it, an insulating film of Si02, etc., is deposited to form 
a base coat film 6. Further, a black matrix 12 consisting of a metal 
film 20 and a black layer 21 of a transparent conductive film is 
formed on an opposite substrate 9 of glass, etc. Color filter layers 23 
of red, blue, and green and provided, side by side, in stripes, in a 
delta shape or mosaic shape corresponding to pixel areas. On the 
color filter layers 23, a protection film 24 and a opposite electrode 
25 are formed, a liquid crystal layer 26 is sandwiched with the 
opposite substrate, thereby constituting the liquid crystal display device. 
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CLAIMS 
[Claim(s)] 

[Claim 1] Active matrix liquid crystal display which it has the opposite substrate which counters the 
active-matrix substrate and this which have arranged the switching element in the shape of a matrix on an 
insulating substrate, and the laminating of a metal membrane and the transparent conductivity film is 
carried out in the active matrix liquid crystal display which enclosed liquid crystal among these substrates, 
and is characterized by having a shading means by which the front face or the whole of the aforementioned 
transparent conductivity film black-comes to turn. 

[Claim 2] The aforementioned shading means is the shading film prepared in the aforementioned active- 
matrix substrate in order to shade the aforementioned switching element, the black matrix prepared in the 
aforementioned opposite substrate, or active matrix liquid crystal display according to claim 1 
characterized by being the both. 

[Claim 3] The aforementioned transparent conductivity film is active matrix liquid crystal display according 
to claim 1 or 2 characterized by being black-ized by returning. 

[Claim 4] The manufacture method of the active matrix liquid crystal display characterized by forming the 
shading means of a switching element according to the process which forms a metal membrane on an 
insulating substrate, and the process which uses the high gas of an oxygen density and forms a transparent 
conductivity film by the sputtering method on the aforementioned metal membrane. 

[Claim 5] The manufacture method of the active matrix liquid crystal display characterized by forming the 
shading means of a switching element according to the process which forms a metal membrane on an 
insulating substrate, the process which forms a transparent conductivity film on the aforementioned metal 
membrane, and the process which irradiates hydrogen plasma or a hydrogen ion and returns the front face 
or the whole of the aforementioned transparent conductivity film to the aforementioned transparent 
conductivity film. 

[Claim 6] The manufacture method of the active matrix liquid crystal display characterized by forming the 
shading means of a switching element according to the process which forms a metal membrane on an 
insulating substrate, the process which forms a transparent conductivity film on the aforementioned metal 
membrane, and the process which is immersed in the electrolytic solution in the aforementioned insulating 
substrate, impresses voltage, and carries out cathodic reduction of the front face or the whole of the 
aforementioned transparent conductivity film. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the active matrix liquid crystal 

display which used switching elements, such as TFT, and its manufacture method. 

[0002] 

[Description of the Prior Art] In recent years, the liquid crystal display attracts attention as a display which 
has the advantage which are lightweight and a low power with a thin shape. The active matrix liquid crystal 
display which forms the switching element which consists of active elements, such as TFT (Following TFT 
is called), for every pixel, and controlled each pixel especially is excellent in resolution, and attracts 
attention especially from the reasons of a clear picture being acquired. 

[0003] TFT using the amorphous silicon thin film as a conventional active element is known, and many 
active matrix liquid crystal display which carried this TFT is commercialized. 

[0004] Now, it has a great hope for the technology which forms TFT using the polycrystal silicon thin film 
with possibility that the drive circuit for making TFT for pixels and its TFT for pixels for switching a pixel 
electrode drive can really be formed on one substrate as a switching element replaced with TFT using this 
amorphous silicon thin film. The polycrystal silicon thin film has high mobility compared with the amorphous 
silicon thin film used for the conventional TFT, and it is possible to constitute highly efficient TFT. 
[0005] If really forming TFT for pixels and a drive circuit on one cheap glass substrate is realized, 
connection with the output terminal of a drive circuit and each pixel electrode becomes unnecessary, and a 
manufacturing cost can be reduced sharply. 

[0006] As technology which creates the polycrystal silicon thin film used as the barrier layer of TFT using 
such a polycrystal silicon thin film on a glass substrate The solid phase grown method which heat-treats 
for several hours to dozens hours, and is crystallized at the temperature of about 600 degrees C after 
depositing an amorphous silicon thin film on a glass substrate, Pulse laser light, such as an excimer laser, is 
irradiated and the method which combined the laser crystallizing method which is made to fuse an 
amorphous silicon thin film in an instant, and is made to recrystallize it, or a solid phase grown method and 
the laser crystallizing method is proposed. 

[0007] By the way, the penetrated type liquid crystal display which used transparent conductivity thin films, 
such as ITO, for the pixel electrode, and the reflected type liquid crystal display using the reflector which 
turns into a pixel electrode from a metal membrane etc. are shown in active matrix liquid crystal display. 
Originally, since a liquid crystal display is not a spontaneous light type display, in the case of a penetrated 
type liquid crystal display, it arranges a lighting system and the so-called back light behind a liquid crystal 
display, and shows to it by controlling the transparency of light by which incidence is carried out from there. 
Moreover, in the case of a reflected type liquid crystal display, it is displaying by reflecting the incident light 
from the outside by the reflector. 

[0008] Although power consumption is very small since a back light is not used for a reflected type liquid 
crystal display, it has the problem that the luminosity and contrast of a display will be influenced by the 
luminosity of an operating environment or a service condition, i.e., the circumference, etc. On the other 
hand, in order that a penetrated type liquid crystal display may display using a back light, power 
consumption has the advantage which can perform the display which has bright and high contrast, without 



being influenced so much by the surrounding luminosity etc., although it becomes large. 
[0009] As mentioned above, although an amorphous silicon thin film or a polycrystal silicon thin film is used 
for the semiconductor thin film used as the barrier layer of TFT, when a light strong against these 
semiconductor thin films is irradiated, a photocurrent occurs, the leakage current at the time of OFF of 
TFT increases, and there is a trouble of degrading the contrast of a display etc. 

[0010] Since in the case of a reflected type liquid crystal display it is arranged so that the reflector which 
is connected to TFT for pixels and which mainly consists of a metal, membrane etc. may cover the TFT top 
for pixels, the incident light from the outside does not reach TFT for direct pixels. Therefore, that the 
property of TFT for pixels deteriorates has that a leakage current increases [ little ] etc. However, as for 
TFT for pixels used for a penetrated type liquid crystal display, to say nothing of always being exposed to a 
.strong light from a back light, the incident light from the outside other than a back light may reach TFT for 
pixels. 

[001 1] As shown in JP,6-34997,A, it is common to prepare the shading film which consists of a metal which 
does not penetrate light under the TFT there. In addition, this example shows the case of KOPURANA type 
TFT by which the gate electrode has been arranged above a semiconductor thin film, and, in the case of 
reverse stagger type TFT by which a gate electrode is arranged under the semiconductor thin film, a 
shading film is prepared above TFT. 

[0012] Moreover, even if it is the case of TFT of which type, in order to form the boundary of red, blue, and 
each green light-filter layer in the opposite substrate in which the substrate which counters the active- 
matrix substrate in which TFT was formed, i.e., a light filter, and a counterelectrode are formed, the shading 
film called so-called black matrix is prepared. 

[0013] The arrangement relation between the shading film 31 and TFT30 in active matrix liquid crystal 
display, and the black matrix 32 is typically shown in drawing 7 . Especially TFT30 is expressed with one 
block, without dividing a source field, a drain field, a channel field, a gate insulator layer, a gate electrode, 
etc. 

[0014] As mentioned above, except that the light which carried out incidence from the outside of a back 
light and a liquid crystal display reaches direct TFT30, as it is shown in drawing 7 , the light which once 
carried out incidence to the liquid crystal display may reach TFT30, after repeating reflection between the 
active-matrix substrate 1 and the opposite substrate 19 inside a liquid crystal cell. Even if it forms the 
shading film 31 under TFT30 and establishes the black matrix 32 up to the reflection inside such a liquid 
crystal cell, it is difficult to intercept completely the light which reaches TFT30. 

[001 5] In the case of the example of drawing 7 , an optical (b) and an optical (b) are intercepted by the 
shading film 31 and the black matrix 32, and have not reached TFT30. However, if it is once reflected by 
the shading film 31 and the light which is carrying out incidence from the opposite substrate 19 side shown 
by the optical (c) and the optical (d) results in an optical (d), it was further re-reflected by the black matrix 
32, and it has reached TFT30. Moreover, after being reflected by the black matrix 32 or being reflected by 
the black matrix 32 like [ an optical (e) and an optical (**) ] an optical (c) and an optical (d), it was re- 
reflected by the shading film 31, and TFT30 is reached. 

[0016] Thus, it is fully thinking, when the light reflected inside the liquid crystal display reflects by the 
shading film 31 or the black matrix 32 and reaches TFT30. As mentioned above, as explained, there are the 
result and bird clapper to which the shading film 31 or the black matrix 32 promotes it to the reflection 
inside a liquid crystal display. 

[0017] In order to reduce the reflection inside such a liquid crystal cell, the shading film which carried out 
the laminating of the metal membrane which becomes an opposite substrate from chromium, nickel, a 
tungsten, tantalums, or those alloys, and the optical-absorption film whose optical-absorption coefficient 
which consists of praseodymium manganese and an oxygen thin film is one or more [ 109cm - ] is shown 
by JP,4-1728,A. 

[0018] Moreover, in JP,6-331975,A, the laminating of the light filter of red, blue, and three green colors is 
carried out on a shading film, increase of the rate of an optical absorption is aimed at, and the structure of 
reducing the reflected light is proposed. 



[0019] ' 

[Prbblem(s) to be Solved by the Invention] As mentioned above, when a strong light from the outside is 
irradiated by the semiconductor thin film which is the barrier layer of TFT, a TFT property will deteriorate 
and the display grace as a liquid crystal display will be spoiled remarkably. Therefore, the shading film by 
the upper part of TFT or the metal -membrane which does not penetrate light is prepared caudad 
conventionally. It is shaded by this shading film and the great portion of light by which incidence is carried 
out from the outside does not reach with it the semiconductor thin film which is the barrier layer of TFT. 
[0020] However, even if the light which once carried out incidence to the liquid crystal display may repeat 
reflection inside, may reach TFT and is such a light, since it has a bad influence on the property of TFT, it 
cannot ignore. 

£0021] Then, the laminating of red, blue, and the green 3 color light filter is conventionally carried out on 
the structure of preparing an optical-absorption film on the shading film prepared in the opposite substrate 
as mentioned above, and a shading film, increase of the rate of an optical absorption is aimed at, and the 
method using the black resin as the structure of reducing the reflected light, or a shading film is proposed. 
[0022] According to these structures or methods, in case the laminating of the optical-absorption film is 
carried out and it carries out patterning on a shading film, or in case the laminating of the light filter of 
three colors is carried out and it carries out patterning on a shading film for the composition which carries 
out the laminating of red, blue, and the green 3 color light filter, a position gap arises, and in such a case, 
the fields where the laminating of the light filter of three colors was carried out will decrease in number, 
and it will not function on it enough as an optical-absorption 

[0023] Moreover, according to this composition, the thickness of a shading film portion increases and a 
level difference with other portions becomes remarkable. Incidentally, red, blue, and the green light-filter 
layer have about 1 -2-micrometer thickness respectively, and if the laminating of these is carried out, 
depending on a place, the level difference of about at least 5 micrometers will arise. 
[0024] Although a shading film portion is a field which does not contribute to a display directly, the 
influence of a level difference cannot fully perform rubbing processing near the shading film, but the 
orientation disorder of a liquid crystal molecule may be caused, and the influence may attain to even the 
orientation of the liquid crystal molecule of a pixel field. Even when carrying out flattening of the level 
difference by the insulator layer etc. temporarily, in order to make flat the level difference of about a 
maximum of 5 micrometers as mentioned above, there is a possibility of it being necessary to form the 
thick insulator layer more than a level difference at least, therefore causing a fall, film peeling, etc. of a light 
transmittance in a pixel field. 

[0025] Furthermore, the shading film by the method and black resin which carry out the laminating of the 
above-mentioned light-filter layer can consider light penetrating, when the lamp which emits a powerful 
light like the halide lamp for projections is used, or absorbing light and generating heat. In the case of the 
former, TFT will fully be shaded, the leakage current by light will occur, and deterioration of display grace 
will be caused. Moreover, in the case of the latter, the stress by heat also joining the orientation film, the 
liquid crystal layer, and TFT near the shading film, and spoiling the reliability of TFT with degradation of an 
orientation film and a liquid crystal layer is predicted. 

[0026] this invention solves the above-mentioned trouble and it aims at offering the active matrix liquid 

crystal display which has high contrast brightly, and its manufacture method. 

[0027] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the active 
matrix liquid crystal display of this invention according to claim 1 In the active matrix liquid crystal display 
which has the opposite substrate which counters the active-matrix substrate and this which have arranged 
the switching element in the shape of a matrix, and enclosed liquid crystal among these substrates on the 
insulating substrate The laminating of a metal membrane and the transparent conductivity film is carried 
out, and the front face or the whole of the aforementioned transparent conductivity film is characterized 
by having the shading means which black-comes to turn. 

[0028] The light incidence was carried out [ light ] to the interior of a liquid crystal display by that can 



suppress repeating reflection inside a liquid crystal display and reaching a switching element by the shading 
means established in order to shade a switching element. 

[0029] That is, since the shading means consists of a metal membrane and a transparent conductivity film, 
and the light by which incidence was carried out to the interior of a liquid crystal display by black-izing the 
front face or the whole of a transparent conductivity film is absorbed and it is scattered about with the 
irregularity of the front face of a transparent conductivity film, it is not re-reflected. The shading means 
has thermal resistance to a strong light like the halide lamp for projections, and seems moreover, not to 
generate heat. 

[0030] Active matrix liquid crystal display according to claim 2 is characterized by the aforementioned 
shading means being the shading film prepared in the aforementioned active-matrix substrate in order to 
,shade the aforementioned switching element, the black matrix prepared in the aforementioned opposite 
substrate, or its both in active matrix liquid crystal display according to claim 1. 

[0031] The light incidence was carried out [ light ] to the interior of a liquid crystal display by that can 
suppress repeating reflection inside a liquid crystal display and reaching a switching element by the shading 
means established in order to shade a switching element. 

[0032] That is, since the shading means consists of a metal membrane and a transparent conductivity film, 
and the light by which incidence was carried out to the interior of a liquid crystal display by black-izing the 
front face or the whole of a transparent conductivity film is absorbed and it is scattered about with the 
irregularity of the front face of a transparent conductivity film, it is not re-reflected. 
[0033] Here, as for the field where the transparent conductivity film was black-ized, it is desirable to a 
switching element to carry out phase opposite. A desirable effect is acquired by arranging such a shading 
means to the shading film for shading a switching element, the black matrix arranged at an opposite 
substrate, ; or its both. 

[0034] Active matrix liquid crystal display according to claim 3 is characterized by black-izing the 
aforementioned transparent conductivity film by returning in active matrix liquid crystal display according 
to claim 1 or 2. 

[0035] That is, it can suppress that the light by which could make low the light transmittance of the field 
where a transparent conductivity film is black-ized, therefore incidence was carried out to the interior of a 
liquid crystal display repeats reflection inside a liquid crystal display, and reaches a switching element by 
the shading means established in order to shade a switching element. 

[0036] The manufacture method of active matrix liquid crystal display according to claim 4 is characterized 
by forming the shading means of a switching element according to the process which forms a metal 
membrane on an insulating substrate, and the process which uses the high gas of an oxygen density and 
forms a transparent conductivity film by the sputtering method on the aforementioned metal membrane. 
[0037] That is, the method of forming easily black-izing or the low transparent conductivity film of a light 
transmittance is offered. Here, even if it carries out separately, ypu may perform continuously the process 
which processes a metal membrane and a transparent conductivity film into a predetermined configuration. 
[0038] The manufacture method of active matrix liquid crystal display according to claim 5 is characterized 
by forming the shading means of a switching element according to the process which forms a metal 
membrane on an insulating substrate, the process which forms a transparent conductivity film on the 
aforementioned metal membrane, and the process which irradiates hydrogen plasma or a hydrogen ion and 
returns the front face or the whole of the aforementioned transparent conductivity film to the 
aforementioned transparent conductivity film. 

[0039] That is, hydrogen plasma or a hydrogen ion is irradiated at a transparent conductivity film, and a 
short time and the method of returning a transparent conductivity film simple are offered about the method 
of returning and black-izing arbitrary parts. Here, even if it carries out separately, you may perform 
continuously the process which processes a metal membrane and a transparent conductivity film into a 
predetermined configuration. 

[0040] The manufacture method of active matrix liquid crystal display according to claim 6 is characterized 
by forming the shading means of a switching element according to the process which forms a metal 



membrane on ah insulating substrate, the process which forms a transparent conductivity film on the 
aforementioned metal membrane, and the process which is immersed in the electrolytic solution in the 
aforementioned insulating substrate, impresses voltage, and carries out cathodic reduction of the front face 
or the whole of the aforementioned transparent conductivity film. 

[0041] That is, the substrate in which the transparent conductivity film was formed is immersed in the 
electrolytic solution, voltage is impressed, and a short time and the method of returning a transparent 
conductivity film simple are offered about the method of carrying out cathodic reduction of the front face 
or the whole of a transparent conductivity film. Especially, according to this method, there is an advantage 
which does not newly need a special manufacturing installation. Here, even if it carries out separately, you 
may perform continuously the process which processes a metal membrane and a transparent conductivity 
film into a predetermined configuration. 
[0042] 

[Embodiments of the Invention] Hereafter, the detail of this invention is explained based on a drawing. 
Drawing 1 is the cross section showing the active matrix liquid crystal display of this invention. 
[0043] TFT as an active element which constitutes a switching element is the in general following 
composition. The shading film 5 which consists of a black layer 4 by the metal membrane 2 and the black- 
ized transparent conductivity film is formed down the part where TFT is formed on the active-matrix 
substrates 1, such as glass. Moreover the insulator layer of Si02 grade accumulates and the base coat film 
6 is formed. 

[0044] It is formed in a predetermined configuration at the shape of an island so that the barrier layer 7 of 
TFT which consists of a silicon thin film through the base coat film 6 may constitute TFT of a piece to a 
1 -pixel electrode, and the insulator layer of Si02 grade accumulates on a barrier layer 7, and the gate 
insulator layer 8 is formed above the shading film 5. On a barrier layer 7, the gate electrode 9 which 
consists of metallic materials, such as aluminum, is formed through this gate insulator layer 8 at a 
predetermined configuration. 

[0045] The channel field 1 1 where impurity ion is not poured in is formed in the source field and the drain 
field 10 where impurity ion was poured in, and the field of the lower part of the gate electrode 9 at a barrier 
layer 7. 

[0046] Then, an insulator layer accumulates on the whole surface and the layer insulation film 12 is formed. 
Opening of the contact hole 13 is carried out to the upper layer insulation film 12 and the upper gate 
insulator layer 8 of a source field and the drain field 10, and the source electrode 14 and the drain 
electrode 15 which consist of metallic materials, such as aluminum, are formed, and it connects with a 
source field and the drain field 10. 

[0047] Then, the transparent insulator layer which consists of SiNx or acrylic resin is deposited on the 
whole surface, and the passivation film 16 is formed. Opening of the contact hole 17 is carried out to the 
passivation film 16, and the pixel electrode 18 which turns into the drain electrode 15 from transparent 
conductivity thin films, such as ITO, is connected electrically. 

[0048] The substrates by the side of opposite are the in general following composition.. On the opposite 
substrates 19, such as glass, the black matrix 22 which consists of a black layer 21 by the metal membrane 
20 and the black-ized transparent conductivity film is formed. Red, blue, and each green light-filter layer 23 
juxtapose the shape of a stripe, the shape of a delta, and in the shape of a mosaic, and are prepared so 
that it may correspond to a pixel field. On the light-filter layer 23, the counterelectrode 25 which consists 
of transparent conductivity thin films, such as a protective coat 24 and ITO, is formed. Thus, between the 
created opposite substrates, the liquid crystal layer 26 is pinched and a liquid crystal display is constituted. 
[0049] According to this invention, reflection inside a liquid crystal display can suppress effectively 
according to the effect of both by reduction of the reflection factor by the black layer, and dispersion of 
the light by the detailed irregularity formed in the front face by forming the shading film with which TFT 
was prepared caudad, and the black matrix which were prepared in an opposite substrate side by the black 
layer which consists of a metal membrane and a transparent conductivity film which were black-ized. 
[0050] Moreover, the shading means of this invention consists of a metal membrane and a transparent 



conductivity film, and even if the lamp which emits a powerful light like the halide lamp for projections as 
well as the usual back light is used for it, it has sufficient thermal resistance. Furthermore, since the 
shading means of this invention consists of a metal membrane and a black-ized transparent conductivity 
film, it has sufficient shading nature. 

[0051] (Gestalt 1 of operation) The composition of the active-matrix substrate in the active matrix liquid 
crystal display of this invention is explained in detail according to the sequence of the manufacture method. 
Drawing 2 is process drawing showing the manufacture method of the active-matrix substrate of this 
invention. 

[0052] As shown in drawing 2 (a), by the sputtering method etc., 100nm - about 200nm, for example, 150nm, 
thickness is made to deposit a metal membrane 2, and patterning is carried out /to a predetermined 
configuration at the active-matrix substrates 1, such as glass. 

[0053] As a metal membrane 2, aluminum alloys, such as refractory metals, such as Ta, Ti, W, or Mo, these 
silicides or a nitride and also aluminum or aluminum-Si, and aluminum-Ti, can be used. Moreover, thickness 
is not especially limited to the above-mentioned range that what is necessary is just the grade which light 
does not penetrate. What is necessary is just to determine suitably, since some suitable thickness changes 
with metallic materials used. 

[0054] Next, 100nm - about 200nm, for example, 150nm, thickness is made to deposit transparent 
conductivity films, such as ITO, on the whole surface by the sputtering method, as shown in drawing 2 (b). 
[0055] Under the present circumstances, a transparent conductivity film can be black-ized and it can 
consider as the black layer 4 because it is made to make concentration of oxygen high among the gas 
introduced in membrane formation equipment. Here, membranes are formed on condition that Ar flow rate 
30sccm and 02 flow-rate 10sccm, using an In-Sn alloy as a target. What is necessary is not to limit 
membrane formation conditions to the above-mentioned, to show an example, and just to determine • 
suitably terms and conditions, such as a quantity of gas flow. 

[0056] Next, patterning of the black layer 4 is carried out to the same configuration as the above- 
mentioned metal membrane 2. When a transparent conductivity film is ITO, it can ********** with the 
mixed liquor (mixing ratio 1:10) of HF (hydrogen fluoride) and HN03 (nitric acid) etc. 
[0057] After carrying out laminating formation of a metal membrane 2 and the black layer 4 one by one, 
continuation etching is carried out and you may make it form two films in the aforementioned explanation, 
although patterning of a metal membrane 2 and the black layer 4 was carried out separately. Moreover, 
even if it makes it form by the method of performing exposure from a rear-face side about patterning of 
the black layer 4 by using as a mask the metal membrane 2 by which patterning was beforehand carried out 
to the predetermined configuration, it does not interfere. 

[0058] The black layer said with the gestalt of this operation does not necessarily need to be black, and 
usually, rather than the light transmittance (it is 90% - 80% in a light field) of the transparent conductivity 
film used for a liquid crystal display etc., if it is a low light transmittance, a fixed effect can be done so. 
Realistic production becomes difficult although 0% of permeability is an ideal. Therefore, in this specification, 
permeability will call it a black layer also including the transparent conductivity film of about 70% or less of 
low light transmittance. 

[0059] Moreover, since it is a columnar structure, transparent conductivity films, such as ITO, are not so 
precise, a front face is not flat, and detailed irregularity is formed and it feels rough. The effect that light is 
scattered about by this is acquired. 

[0060] Next, as shown in drawing 2 (c), the insulator layer of Si02 grade is made to deposit on the whole 
surface, and the base coat film 6 is formed. It is made to deposit here so that it may become 200nm - 
about 300nm thickness. 

[0061] As the formation method of the base coat film 6, the sputtering method or a plasma CVD method 
can be used. This bait coat film 6 is effective in preventing that the impurity from glass mixes in TFT or 
liquid crystal. 

[0062] Next, as shown in drawing 2 (d), it forms by the method of common knowledge of TFT. The 
formation method is as follows in general. 



[0063] First, above the shading film 5, the silicon thin film which consists of an amorphous silicon film etc. 
through the base coat film 6 accumulates on 50nm - about 100nm thickness, a laser beam is irradiated 
from the upper part, and a silicon thin film is polycrystaHzed. Patterning of this polycrystal-ized silicon 
thin film is carried out to a predetermined configuration, and the barrier layer 7 of TFT is formed. 
[0064] Subsequently, the insulator layer of Si02 grade accumulates on a barrier layer 7, the gate insulator 
layer 8 is formed, and the gate electrode 9 which consists of metallic materials, such as aluminum, through 
the gate insulator layer 8 is formed on a barrier layer 7 at a predetermined configuration. 
[0065] Subsequently, impurity ion is poured in by using the gate electrode 9 as a mask, after that, it is 
heat-treated for activating the poured-in impurity ion, and a source field and the drain field 10 are formed 
in a barrier layer 7. The channel field 1 1 where impurity ion is not poured in is formed in the field of the 
lower part of the gate electrode 9. 

[0066] Then, the insulator layer of Si02 grade accumulates on the whole surface, and the layer insulation 
film 12 is formed. Opening of the contact hole 13 is carried out to the upper layer insulation film 12 and the 
upper gate insulator layer 8 of a source field and the drain field 10, and the source electrode 14 and the 
drairi electrode 15 which consist of metallic materials, such as aluminum, are formed, and it connects with 
a source field and the drain field 10. 

[0067] Then, the insulator layer which consists of SiNx etc. is deposited on the whole surface, and the 
passivation film 16 is formed. Acrylic resin etc. may be used for the passivation film 16 in order to make 
flat the field where liquid crystal touches. 

[0068] Next, opening of the contact hole 17 is carried out to the passivation film 16, and the pixel 
electrode 18 which turns into the drain electrode 15 from transparent conductivity thin films, such as ITO, 
is connected electrically. Although not illustrated, an orientation film is formed in the whole surface after 
this, and orientation processing is performed. 

[0069] And liquid crystal is poured in between the opposite substrate in which the light filter, the 
counterelectrode, etc. were formed, and lamination and a substrate, and a liquid crystal display is 
completed. The manufacture method of TFT in the gestalt of this operation shows the example, and is not 
limited to this. Moreover, although the gestalt of this operation used and explained the polycrystal silicon 
thin film to the barrier layer of TFT, even if it is a microcrystal silicon thin film or an amorphous silicon thin 
film, it does not interfere. 

[0070] (Gestalt 2 of operation) The composition of the opposite substrate in the active matrix liquid crystal 
display of this invention is explained in detail according to the sequence of the manufacture method. 
Drawing 3 is process drawing showing the manufacture method of the opposite substrate in this invention. 
[0071] First, as shown in drawing 3 (a), by the sputtering method etc., 300nm - about 500nm, for example, 
500nm, thickness is made to deposit a metal membrane 20, and patterning is carried out to a 
predetermined configuration at the opposite substrates 19, such as glass, according to the gap of blue, 
green, and a red filter. 

[0072] As a metal membrane 20, aluminum alloys, such as refractory metals, such as Ta, Ti, W, or Mo, 
these silicides or a nitride and also aluminum or aluminum-Si, and aluminum-Ti, can be used. 
[0073] Next, 100nm - about 200nm, for example, 150nm, thickness is made to deposit transparent 
conductivity films, such as ITO, on the whole surface by the sputtering method, as shown in drawing 3 (b). 
[0074] Under the present circumstances, a transparent conductivity film can be black-ized and it can 
consider as the black layer 21 because it is made to make concentration of oxygen high among the gas 
introduced in membrane formation equipment. Here, membranes are formed on condition that Ar flow rate 
30sccm and 02 flow-rate 10sccm, using an In-Sn alloy as a target. What is necessary is not to limit 
membrane formation conditions to the above-mentioned, to show an example, and just to determine 
suitably terms and conditions, such as a quantity of gas flow. 

[0075] Next, patterning of the black layer 21 is carried out to the same configuration as the above- 
mentioned metal membrane 20, and it considers as the black matrix 22. When a transparent conductivity 
film is ITO, it can ********** with the mixed liquor (mixing ratio 1 :10) of HF and HN03 etc. 
[0076] After carrying out the laminating of a metal membrane 20 and the black layer 21 one by one, it 



********** s cbntinuously and you may make it form two films by the aforementioned explanation, here, 
although patterning of a metal membrane 20 and the black layer 21 was carried out separately. Moreover, 
about patterning of the black layer 21, by using as a mask the metal membrane 20 by which patterning was 
beforehand carried out to the predetermined configuration, even if it makes it form by the method of 
performing exposure from a rear-face side, it does not interfere. 

[0077] Next, as shown in drawing 3 (c), the light-filter layer 23 of blue, green, and red is formed, 
respectively in the field surrounded by the black matrix 22 which consists of a black layer 21 and a metal 
membrane 20. 

[0078] And as shown in drawing 3 (d), the laminating of the counterelectrode 25 which consists of 
transparent conductivity thin films, such as a protective coat 24 and ITO, is carried out to the whole 
surface one by one, and it is formed in it. Then, although not illustrated, an orientation film is formed in the 
whole surface, orientation processing is performed, liquid crystal is poured in between an active-matrix 
substrate, and lamination and a substrate, and a liquid crystal display is completed. 

[0079] (Gestalt 3 of operation) The detail of other manufacture methods of this invention of manufacturing 
the shading film of an active-matrix substrate is explained. Drawing 4 is process drawing showing other 
manufacture methods of the shading film of this invention. 

[0080] As shown in drawing 4 (a), like the gestalt of the above-mentioned operation, the active-matrix 
substrates 1, such as glass, are made to deposit a metal membrane 2 on 100nm - about 200nm, for 
example, 150nm, thickness by the sputtering method etc., and patterning is carried out to a predetermined 
configuration. 

[0081] As a metal membrane 2, aluminum alloys, such as refractory metals, such as Ta, Ti, W, or Mo, these 
silicides or a nitride and also aluminum or aluminum-Si, and aluminum-Ti, can be used. Moreover, thickness 
is not especially limited to the above-mentioned range that what is necessary is just the grade which light 
does not penetrate. What is necessary is just to determine suitably, since some suitable thickness changes 
with metallic materials used. 

[0082] Subsequently, 100nm - about 200nm, for example, 150nm, thickness is made to deposit the 

transparent conductivity films 3, such as ITO, on the whole surface by the sputtering method etc., and 

patterning is carried out to the same configuration as the above-mentioned metal membrane 2. 

[0083] Even if it performs separately patterning of a metal membrane 2 and the transparent conductivity 

film 3, it may perform two films continuously. In addition, what is necessary is not to limit thickness to the 

above-mentioned range and just to determine it suitably like a metal membrane 2. 

[0084] Then, the 1st method irradiates hydrogen (H+) plasma or hydrogen (H+) ion, and makes the 

transparent conductivity film 3 return, as shown in drawing 4 (b). As conditions, when using hydrogen 

plasma, hydrogen plasma concentration is 3-1012/cm3 of 107-/cm, and 10 seconds - about 15 minutes of 

irradiation time are desirable. When using a hydrogen ion, the dose of 2 of a hydrogen ion is desirable 

1012cm 2-1 01 8cm. 

[0085] The 2nd method makes the front face or the whole of the transparent conductivity film 3 return, 
and forms the black layer 4. For example, when the transparent conductivity film 3 is ITO, the metal 
particle of In and Sn deposits and black-izes by returning the oxide of In and Sn. In order to return the 
transparent conductivity film 3, there is the method of heating at 250 degrees C - 300 degrees C for about 
1 hour in N2 gas atmosphere. 

[0086] Thus, as shown in drawing 4 (c), the black layer 4 is formed and a shading film is formed. 

[0087] In the aforementioned explanation, although the manufacture method of a shading film was explained, 

the black matrix of an opposite substrate can be manufactured by the same method. 

[0088] The light transmittance in the wavelength of the light field (390nm - 770nm) of the transparent 

conductivity film before reduction is indicated to be the black layer to which the transparent conductivity 

film was made to return by performing hydrogen plasma irradiation for 10 minutes at the substrate 

temperature of 200 degrees C for comparison with drawing 5 . The horizontal axis of drawing 5 shows 

wavelength (390-770nm), a vertical axis shows permeability (%), ** shows the property after reduction and 

** shows the property before reduction. The thickness of the transparent conductivity film at this time is 



100nm. ' 

[0089] According to this, the light transmittance after reduction shows 50% or less of value in general in 
the full wave length field. 

[0090] In addition, in the case of hydrogen plasma, it is possible by changing concentration, irradiation time, 
or substrate temperature to control the thickness of the portion returned. Moreover, in the case of a 
hydrogen ion, it is possible by changing a dose to control the thickness of the portion returned similarly. 
That is, it can perform making a light transmittance still lower easily by controlling the thickness of the 
portion returned. 

[0091] (Gestalt 4 of operation) The detail of the still more nearly another manufacture method of this 
invention of manufacturing the shading film of an active-matrix substrate is explained. Drawing 6 is 
explanatory drawing showing the still more nearly another manufacture method of the shading film of this 
invention. 

[0092] Like the gestalt of the above-mentioned operation, active-matrix substrates, such as glass, are 
made to deposit a metal membrane on 100nm - about 200nm, for example, 150nm, thickness by the 
sputtering method etc., and patterning is carried out to a predetermined configuration. 
[0093] As a metal membrane, aluminum alloys, such as refractory metals, such as Ta, Ti, W, or Mo, these 
silicides or a nitride and also aluminum or aluminum-Si, and aluminum-Ti, can be used. Moreover, thickness 
is not especially limited to the above-mentioned range that what is necessary is just the grade which light 
does not penetrate. What is necessary is just to determine suitably, since some suitable thickness changes 
with metallic materials used. 

[0094] Subsequently, 100nm - about 200nm, for example, 150nm, thickness is made to deposit transparent 
conductivity films, such as ITO, on the whole surface by the sputtering method etc., and patterning is 
carried out to the same configuration as the above-mentioned metal membrane. 

[0095] Even if it performs patterning of a metal membrane and a transparent conductivity film separately, it 
may perform two films continuously. In addition, what is necessary is to limit thickness to the above- 
mentioned range and just to determine it suitably like the foil and a metal membrane. 

[0096] Next, as shown in drawing 6 , cathodic reduction of the transparent conductivity film is carried out 
in the electrolytic solution 27 containing a hydrogen ion, and a black layer is formed. Here, a substrate is 
immersed into the electrolytic-solution tub 28 which filled hydrochloric-acid solution (4% of concentration), 
the stainless steel board 29 is used for an anode plate, and the voltage of 25V is impressed for [ 5 seconds 
- ] 10 seconds. 

[0097] In addition, the above-mentioned example is what showed an example, and the kind or concentration 
of solution is not limited to this. If the kind or concentration of solution changes, naturally the voltage or 
voltage impression time to impress will also change. 

[0098] Thus, the black layer and metal membrane which were made constitute a shading film. Then, the 
insulator layer of Si02 grade is made to deposit on the whole surface, and a base coat film is formed. It is 
made to deposit here so that it may become 200nm - about 300nm thickness. As the formation method of 
a base coat film, the sputtering method or a plasma CVD method can be used. Hereafter, it forms by the 
method of common knowledge of TFT. Since it is the same as that of the gestalt 1 of the above-mentioned 
operation, the formation method is omitted here. 

[0099] In the aforementioned explanation, although the manufacture method of a shading film was explained, 

the black matrix of an opposite substrate can be manufactured by the same method. 

[0100] 

[Effect of the Invention] As mentioned above, according to the active matrix liquid crystal display of this 
invention The black matrix prepared in the shading film and opposite substrate which were prepared in 
order to shade TFT A metal membrane and transparent conductivity films, such as ITO, constitute, and a 
transparent conductivity film with the film formed by making the front face or the whole of the low film of a 
light transmittance, or a transparent conductivity film return The reflection factor of the front face of a 
shading film and a black matrix can be reduced, and reflection inside a liquid crystal display can be 
effectively suppressed by dispersion of the light by the irregularity of the front face of a transparent 



conductivity filhrv 

[0101] Therefore, by reflection inside a liquid crystal display, light by which incidence is carried out to TFT 
can be lessened extremely, and degradation of a TFT property can be prevented. Consequently, a good 
display can be obtained, without reducing display grace, such as contrast, even if it is under a condition in 
which a light strong against a liquid crystal display carries out incidence. 

[0102] Thus, this invention is useful invention on the industry which can manufacture efficiently the active 
matrix liquid crystal display which has a good display property, without increasing the number of 
manufacturing processes so much. 



[Translation done.] 



* NOTICES * ' 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the active matrix liquid crystal display of this invention. 
[Drawing 2] (a) - (d) is process drawing showing the manufacture method of the active-matrix substrate of 
this invention. 

[Drawing 3] (a) - (d) is process drawing showing the manufacture method of the opposite substrate of this 
invention. 

[Drawing 4] (a) - (c) is process drawing showing other manufacture methods of the shading film of this 
invention. 

[Drawing 5] It is explanatory drawing showing the light transmittance of the transparent conductivity film in 
reduction order. 

[Drawing 6] It is explanatory drawing showing the still more nearly another manufacture method of the 
shading film of this invention. 

[Drawing 7] It is explanatory drawing having shown the situation of reflection of the incident light inside a 
liquid crystal display. 
[Description of Notations] 

1 Active-Matrix Substrate 

2 20 Metal membrane 

3 Transparent Conductivity Film 

4 21 Black layer 

5 31 Shading film 

6 Base Coat Film 

7 Barrier Layer , 

8 Gate Insulator Layer 

9 Gate Electrode 

10 Source Field and Drain Field 

11 Channel Field 

12 Layer Insulation Film 

13 17 Contact hole 

14 Source Electrode 

15 Drain Electrode 

16 Passivation Film 

1 8 Pixel Electrode 

19 Opposite Substrate 

22 32 Black matrix 

23 Light-Filter Layer 

24 Protective Coat 

25 Counterelectrode 

26 Liquid Crystal Layer 

27 Electrolytic Solution 

28 Electrolytic-Solution Tub 



29 Stainless Steel Board 

30 TFT 



[Translation done.] 



